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10 WS&flS 

^y^tt-;i/^-if (EC 2. 7. l. 30) ^u^n-;v<£^*>^A£ATP 

mm~?$>Z> 0 Z.<DWtu—)V*c^- iftt, 1937 Kalckar tc£oT, ffflRftfc 
fgJi, (WAtf, ^WfFXKR 1 #1.) $-tiT^5fe> MFK A UfK ^ • 

15 (Candida mycoderma ), ^DVu^Ts 77\dtf1r (Cellulomonas 

flavigenaK it-vx 7?— A*X (Thermus f lavus) &£j&>6> *i (M 

nrv^o £fc> fcK (Bacillus subtil is ) t^^a^' 

• -fel/tfi^x (Saccliaromyces cerevisiaeK (Thermus 
20 flavus) n>^a**Rfc3nTV>5 (M*-fc£, *WlfXltt 6 — 

9#IJ„ «rfc, i'>xUt7«3U (Escherichia col i) ld^ViT> M#ffttel¥b 
<WftSnT^3 0, mimz. Hayashi 5fc£oT*MS;*n ^#fr" 

spJfflSnTViS. f 1zt>%, ffiWKD^&mtii (bU^U-feU F) *ua— tf-cun* 
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10 #T^30> /WX'Xr7nD- ; e7^7X (Bacillus stearothermophilus) ^> 
U— * (Thermus flavus) &£#!»Miij3fe©^U -fen-^^-ifam 

#ff»l :#P^HH5 6-1 2 1 48 4^ 
15 ##fF:£8£ 1 : H. Kalckar W, TEnzymologiaj , 1937 % 2 p47 

##fF3tM2 : C. Bublitz S^F, r J. Biol. Chen. J , 1954 ^, $6 211 p951 
$m ft$M 3 : E. P. Kennedy &, TMethods Enzymol. J , 1962 & 5 #, p476 
^OTFXIU : H. U. Bergmeyer 6*. TBiochem. J , 1961 ^, H 333 p471 

5 : E S. Huang £>^, rj. Ferment. Bioeng. J , 1997 H 83 p328 
20 3£WfF%M6 : C. A. Sargent £41, ("Hum. Mo 1. Genet. J , 1994 SB 3 pl317 

^#fFXM 7 : C. Holmberg rj. Gen. Microbiol. J , 1990 H 136 p2367 

^MW&ltt 8 : P. Pavl ik <E>m, TCurr. Genet, j , 1993 m, S§ 24 #, p21 
^MStfcfclft 9 :H. S. Huang S*, rBiochim. Biophys. Actaj , 1998 H 1382 #, pl86 
IMWfcXlttl 0 : S.Hayashi *>m, U. Biol. Chem. j 1967 g£ 242 pl030 
25 IMMtttlttll :D.W. Pettigrew e>^, rj. Biol. Chem. j 1988 B 263 pl35 

t<DM& CT&fc^MilpH) ^^t. 5 OmMC^bu f f erfcT3 7t:5^ 
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t.»5 0mM MES, HE^5 0mM HEPES, IlfttTAPS, 
I£^i5 0mM CHES, eWS5 0mM G 1 y c i n e -N a OH©#ftT 

£<DM& Crfct>*>mmffiM) £^fo 5 0mM HE PES, pH7. 9\ZT&U 

10 5 OmMO^bu f f e r OU/m 1 \ZU%> £ 5 tfV -fen— )V*?1~— if 

fefeo ti^pH, JKttKiS#i3HS:*jK?-. miMbu ffer, JRB3ftttU> 
i^'J^Abuf f er, IIPiCHES bu f f e r, HH^iCAPS b 
uf fer©#ftra5^tW„ 
15 H4tt, *®^0J0»MTi#6nfe^U-kn-;v^--fe'(D^^l4^^-ro 5 
OmM0'J>i*U')Abu f f e r, pH7. 5 \zm 1 0 U/m 1 Kl&S £5 ¥V 

t D-J^t-f * 5 0 mM'J >iA U b u f f e r , pH7. 5fciS$5U/m 

25 mm<DBm\z&tf%m&&&mz±fr*> : zti j en, o. 3mM©proci ue 

3 0 0#ftT\ 0. 8mMCDP r o c 1 i n e 15 0#£ET> 5 0 Omg/LO I 
ZU^ftT, 1 0 Omg/LOM I T#£T, B&J»»J^JPT?*5. 
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^ U t D~;^t-if * 5 0 mM U ij 1> A b u f f e r , pH7. 

5 To #jBaS©»*K:*ttS?gtt3S#J*stt±*>e»-€-n-^n» 0. 3mM(OProcl i 
ne 3 0 0#fiT, 0. 8mM©Proc 1 ine 15 0#ST, 5 0 0mg/ 
L© I ZUWtET, 10 0mg/L©MI T#ftT, BfrJK*ffl&H&iPT&5. 

;U (T. flavus) ^©^U-irn-^^-ift^^tt^Jt^bfe^-^^^ 
10 To 5 0mM©'J>i^U^Abuf f er, pH7. 5 1 0 U/m 1 \Zfe%> J: 

SBftliThermus f i a v u s *3fe£fU-fea— if £^To 

08teu ##Wc:fetf£, -fe^n^^-X XX t!— JCM2471* (Cellulomonas sp. 
15 JCM2471) jB«©^U«fen--;v^^---if©»«|&***'r. 



<fc5ft^Ui?n-,M^— IfSfiitiltLT, -fe^n^X • X7,tf-JCM2471 
25 tfc (Cellulomonas sp. JCM2471) £JI.fflbfc. Wmfok D&tBb&^&ttDNAck D 

ifU-fen— iflt^©¥*fcJ$3bU ^©DNA©£ttLSE#i§fcs£L&. 
$ 6 1> ^ U iz n-;i/^^- if SfltWIMiajBISlc «fc o T»«teJft#lci«fe*S-e: 
S Ettej&S&U i^M^^Uirn-;i/^-if^«^»^T§ c t&iirtBfc 



WO 2004/024923 ^£ ^^CT/JP2003/011411 

5 

if 

«3. l»«iJ^N-p<^;WV^T^n> (N-Methylisothiazolone) 43 
J® 4. UTF© (a) (b) <D^>A^«X&3 ^l|B«CD^U*fen— 

10 ^— tfo 

(a) @H^-@a^J#^lfcfHm^nfeT$y^@S^e.75:§^>A 0 ^S (b) T5. 

15 u ± n if & n - F "T 

5t6. SKTO) (c) Sfctt (d) ODNA^e&5^'JtD- — if£n-F 

(c) S^-E^J##2K:|B«$tl**»E^&^:*DNA (d) ±fB (c) © 
*»E?«CftViT, 1 b < M:ttftC!>%S«s#Al. &5fe2;&««ifc$nx:fe D , 
20 ^Uiin-;i/^-ifS'f4^'r§^>A 0 ^K&r3>-HbXV^DNA 

^7. 311, 2*fctt3|B«©^U-fen-;mr^-— if^n-Hf Sit^^WT 

m 8 . ^7 ib*©®**.^ ^-TiittsfsgjiifciSiiift. 

3t9. £8fBfc©fl*Kte*jM*:&igBtU ^Uizn-;v^-if££/£Sii\ K^U 
25 ± u — if S £ £ £T£^U irn — ;V^r^— if ©Uaftffi. 

*»M©^U-fen-;i/^- ifWu R«fflfc#bTilfViWtt*3rr***«rtRi'r 
§ ^ u ir o — ;Mr?— if x & 3 c 

l»m#$^c^F©«tt^W7 0%£Ui, $?£b<te8 0%£JLL, HfcjffSb 
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<S9 0XK±Tf» 5* *<&WL t~r%#V±V if T % Z> . 

^RWfc^W-SB&JBSIfc^rrSWttW:* 5 0mM'J>^'J^IWpH7. 5f 
5U/mL ©^U -feP— if * 2 5tTl &IW##S1£&»^©»&38#Ss 

0^©sm^iPi-§^©m^^^J;^TS^^©«^^TfeO>^^Jti« 

(N-Methylisothiazolone, B»M I T) * < fct^/*fctt*©SI9M*:^:^*^ldr6n 

t>^ffi^«fc^SaK©«BfccfcoTtt^^b*ffl<^ll^»S.c:©«fc5K:, 
BfrJWWfc*rr*WttWu *©l»«S!l©f^fflttl*tSeR©*jfi©M®K:ieH-rS-4:# 

20 ^.e>ti^>o 

flR&tt* m^iz^l/D^T. X*lf-JCM2471 ** (Cellulomonas sp. JCM2471) & 
25 ^&)&§^>/^R§3-mDNA, *fctt(b) T^y^SB^J (a) fcfcWr, 

svitt-t©4#ttS3fe#"r*«k , 5K:Ufc'b©*'grtr. ^ne>©^M#:^^-r^^^ 
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(c) BB^m-BB^J##2^|BSc$n§^@B^e)ife§DNA, (d) ± 
IB (c) ©*MBB?!lfc::feV>T, 1 *> U < vm&<DMMifitm, ^5fe*fc««SISnT 
& 0 , flvo, ^ ij -fe n — if Wt* 3 £ >^ ^ R £ 3 - F UT D N A. 

;VD^r^-X XX tf— JCM2471 * (Cellulomonas sp. JCM2471) ©Ife^DNA^ 

Uxr-fe»a^^^ — i*MDNA©^»*9H*fe«»**flilK:*^TDNAU 

jl^^^TS^-fe^n^E^-X xxtf— JCM2471 (Cellulomonas sp. 

15 JCM247D tft*t5DNAH mfomz\zsrF<D£5 \z.wm-znz>o m 
20 thu^ (sds) m<D^-m^m^mm^n. ^^zmmpM^yvy^vT. 

NA^^^KdR^-r^yfe^^^o 
^^e>^-3itM$nfeDNA^^iifT^^^ mz-um^ftitim. mmm 

II WJ^Pm^ilbTV^o 
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**6]tte : ?iaiftAffli:bT*is$nfc*)©**3fibTVis. 7 7-e?tbm 

x~>xU tT- 3 U- (Escherichia coli) &m±ffl&Wt'?%>M'gt\z\Z, 7^ ZAPII 
Uh7^^->S), Agt • 10, Agt • ll^ttiW. Sfcy^X 
5 $HtbTH ^«x^x'Jt7 • 3'J- (Escherichia coli) *19£tt£4&£*r* 
pBR322, pUC19, pBluescr ipt, pUCBM2 0, 
PUCBM21, pSE 2 8 0, pSE3 8 O^^fffltfS. 

>tf<D'&, ^J^DNAU^-^^^ckOm^DNAKffjti^^^-DNAilf 

^R3fc^T£5&©T&n«ft<» — JKWfcfcixSoiU k7 • 3U-K- 1 2*fc (E. 
coli K-12), X^i'Jk7 0U~W3 1 10^ (E. coli W3110K X~>x'JbT- 
3U-C6 0 0*fc(E. coli C600),x->x'J t7-3U- HB 1 0 l$c(E. coli HB101). 
20 X^i'Jt7'3"J-JM10 9i (E. coli JM109) £ t^T^So 

3*&U:9$?£b<, Xi/x'Jt7 0iJ-KMlH (E. coli KM1) fefUffl^riBT 

25 « m^w^m izffiMz.^ &®ATz>?jm t b t ra, #i fc£it^ft£«&a*x ~> x 

Ut7»3U- (E. coli) <D*^fc«, 7j;Vv"^A5!lS^<i;§3i>lf5 : ->b-fe;V^ 
Xv-xU t7 • 3iU-r2>fcf7 : ->b-fe:;W ! b^fflPl^-eW^o £©<fc5£bT#£>nfc 
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5 n^v^o 

(Science, 214, 1205-1210, 1981) \Zffi&%nfci?tt*i/&i J $> : £<D&.&mzm"3< r& 

ismft&m*, mt, m&<D&&&otmm^mib&mfimm^i*z> 0 -tons, u> 

M#5J^ Xyi'J k7 • n 'J — (E. coli) cd*§£\ $Ff£L< te2 0 ~4 

*^B*r^B#^!^mtf6oT3i^^B#^^TTtl^<, 5I3T2 0~4 8^gl 
ftitpHttiitt^i^Wb, ^U-fen-;^^— t?&^m-r*«BH7?5S 
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i^u<ispH6. o~9. omm~e$>z>o 

.kD^U-fen-;^^— ifH^^HURT^c fflV^Wfi^rj*, 

WX>^|t) *7A^n-?b^77^- DEAE-t77n-X77-Xb7 
U*Si4BaiSia&«'S £ t^T^^o £©«»IIP*8lftKJ:«&&» (SDS-PAGE) Wlc® 

(1) fcm : ^U-feD— ;W + ATP d^U-fen— ;V-3 — U>B6 + ADP 

(2) SjfipH : 151 0. 0 

20 (3) SlfiS:D5 0TC (2 OmMHEPESifE pH7. 9, 5:5j\KJ&) 

(4) pHSfifffitt : *96. 0-10. 0 ( 2 5tT 2 0 PfRfl^Smfc 9 0 %£Ui©^ 

(5) ^5£tt:J&4 5 < CETF (5 OmMU>S*U^Aim pH7. 5T15 
^MS^t) 9 0 %^±©»#mtt* ^TfBffl) 

25 (6) ^1:155 5, 0 0 0 (SDS-PAGE), D1 7 6, 0 0 0 (5*)VffiM) 

(7) Kmm:m6. 9 X 1 0- 6 M (^U-feD-;l/), 151. 11X10- 4 M (AT 
P) 

(8) J£fiH£ : 154 1 . 2U/mg 

(9) 5 0mM U >M# U .MMffifc pH7. 5T10 0mg/L MIT<h5& 
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#$-&fe^©fil'It^#¥«4 < CXl3lF^#"e^^l 0 0% (05), 25tX 

i mmu^m 9 2 % (®6) t&o&o 
10 tp tttu i>^»tt«kOiAUfc. «rfif y;^^ >i^>^7;v h u y 

if (3-b*#^PE0-301) tt*#Ki3l»«*«fflbfc. 

15 its, v>Tflmwje*ffo&. £fUizn-;nfeMt£U ifu-fea- 

;V-3-U>Sfe©^*^«fc^T»*«tt*aa3tbfc- 0. 5%4— T^yT>^tf 
' U>7fc»?R0. 2ml, 1. 5%7xy- ;VtK»*K0. 2ml, ^JtD-JH3- 
U>lMHbl**2 0 OU, sVVttis?— t? 8 OU, AT P 4 8 . 4mgl:0. 1M 
HEPESlIt(pH7. 9) &fln*., «I2 1mltU Jm&ETF©a!l£<0& 
20 tb<DWM£Vt£o £rEJfc«* E©«lJfcJl(«te3ml8ttK 0. 3 M^UirD-;]/*^ 
I50wi, ooiti £^*nu 3 7'Cfc1Wfianfc»3^l6flE«- 

T5 0 0 nm©K^^3^raiB^b^<D^li:||fP^e> l^S&DOTO 
3K-fb**«)fc (AOD t e s t)» W4ft«»*»«R<Df^fc 0 (0. 2% 

W^7^5 >^ttf 2 0 mMU U pH7. 5)£100/zl 

25 m&±&mm\zmft&ft^Tiftm^v<»&ytm : &ikm*&tz>i£ (AODb i an 

k)o 

UlijlL /^^-hfS^T-e 1 #Mfc 1 *?-f ^ d*;V©^U -fen— U >M*bf 

^iit^i^t (iu) t-ra. 
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(U/ml) = {AOD/min(AODtest-AODblank) X3. 15 (ml) x»»fg^} / {13.3 
X 1/2X1. 0(cm) XO. 1 (ml) > 

3. m\=KmmMwtm 

13. 3=^7 >£f!t©±.fBill5£&#TW5 U ^;WR3fe«R 

l/2«»*R!S , r^ricUfc«BlflHK*© l^H^&BWT*^ 1/2 ^HPT! 

1. Ocm^-JKDftB&S 
0. lml=#^>^V^* 

3ml (Dm^Kmm (4mM ATP, 2mM 2 OmM 

HEPESMPH7. 9) £i»WK#&.U 3£&*£ (8»5£& 1 ©filteT^ 
iflU/ml) K^KRUfc^U-fen-;i/^— K«F«0. lml&JP^ j5K*E£r 

£0. 0 5mlt»»^UT^*M»t-S. jEWfcl 0»IBR«S-&fc«, 1ml 

<DiNmwt&mavxnmBU&&&±?z>o z.<D&mw±mo. i5mi*3mi© 

5frfei*(0. 0 1% 475/7>ft!U>> 0. 0 2% 7x/-JK 5 U/ml 

1 6 U/ml V^LU-fr- 3 - U >t£*^>^-l£ 0 . 

2MHEPESI«E PH7. 9) fcSsiJP • 3 7 5$HKLRJfc2-8\ 

5 0 0 nm-e©M«Ufc. -©^ ImM L-if U-fen-;i/-3 -U >« 

<S!I^3 :SapHStBS€TS^> 

3ml (Dm&KJfom. (4mM ATP, 2mM I^^^")^m5 OmM 
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/ml) ictf&bfc^j'fen— if^o. lmi stnit, ^<iB'&bfca, 

3 7t3«j3^^#MU1~ 5. ^Vi-TO. 3M^^U-feo-;i/7K^^0. 0 5m 

ilDUTii^^Mt§. £(D£/fc#lti&0 . 1 5m 1 £ 3m 1 (0 . 

5 0 1% 47^/7>fHU>, 0. 0 2% 7x7-JK 5U/ml ^W'^ri' 
^— k\ 16U/ml ^U-fen— S-U^ife^^— * t££^if0. 2MHE 
PESiffrE PH7. 9) fci^P-Tl'&U STttUS^FKSt, 5 0 On 
mT<D®^£$J£bfco £©R#, ImM L -^U "feo— 3 - U 

^fcP^fc^&T, &mmfcfolz£ D£D&L -if U -fen— 3 - u >ma>&& 

[##^J] 

•fe^n^T. XXt°-JCM2471 tfc (Cellulomonas sp. JCM2471) ^£>©^U-fen- 
15 ;i/3r±- if©f&« 

•k^n^E^-X XXfc:-JCM2471 t* (Cellulomonas sp. JCM2471) S60mlOL 
B^^ffi (5 0 0ml»7^3) tie^3ISl3 0"C*T?— 
bfco *Mi§6 L<D^'Jtn-j^t-if4I^i (1 0L-i?t-7r-^> 
2%^U-fen-;K 2%#U^h> (B#$4H»K 0. 2%#«X^X (rt 
20 iJX>^;Wtti), 0. 2%NaCK 0. 0 2 %J5fc^?^ 0. 7% 

ij>t 2*u^ pH7. 3) iz&mmffiV3 5x:\zxm2 ommmfmwi&mv 

*«««J:t)Jt^«te«kDW#:ftllJRU, 5 0mM'J>t*U^ffE pH 

25 3--v&t&m\sm.&mmiihfeo cfD^mm^vm^mrnvs 5-5 5%t&fns 

>X*t) ^I/JtiitCckDJKiibfc^ DEAEt77n-XCL-6B (7?'>tA 
AM^-1t-rx>Xtt) *^A^n^h^^y>f-> 7i-JVt7rn-XCL-6B 
(T^v^AAWrtlMX^Xft) ^7A^n7h^7^-» t77T"^XG- 
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2 5^Ha, DEAEi!77n- XCL-6 B#^A^n^ h^?^ 

JifH^fdck D»Sll/fcia»H S D S - PAGEWCS^-ft;t> H 

5 $e<£>2 8 0 nmT©R»lAb s <DBf lmg/m 1 ©ge«»kfc:&S£:UT 

SDS-PAGEiDIgStlSli-^y h ©#iF*toJ:#?J 5 5, 0 0 0T$> 

#rg|lfc«fc0fl?tfrb&JI&^ N5fc*0>5©BB5mA la-Asp-Tyr-Val- 
10 Leu-Ar a- I 1 et^tlfc, 

immmii 

*t)VU*:i-X XX t!— JCM2471 ^ (Cellulomonas sp. JCM2471) *^®»DN 
A<E>#Ht 

t^DttX XXtf— JCM2471 ^ (Cellulomonas sp. JCM2471) ®»DNA 
15 &M*fe&LB»tftf&lfi (5mlffcii*/3 0ml$tt«ff; 

1. 0. 5%S#«X^r7^ 1. 0%NaCl, pH7. 4) \Zl 

3 OTCfcT— HfeS£"5*fiBlb;fc. JKDMlm 1 #**SflM>$HB (1 
2 0 0 0 rpm, lOM 4"C) HURL fc„ UPKbfcffi^J; D 

MagExtractor-genom-*y h (X&tftRSD £ffiV>T, *ftttW»K:IB*$nfc#Jlt 
20 iaD»DNA^ifflbfc 0 lml ©i#i0»2 0 m gOftfi#DNA*IR# 

imnm 2 ] pcr^s^j -fc n— ifa^^Jiili 

tf'J^-if^x— >Ur*5'3> (PGR) ffi^-fv— tt, Mfc?n-^>¥ 
©«§^Snt^5X'>i«J k7 • 3'J (E. coli), ;WW-Xyu;V7> (Bacillus 
25 subtilisK ^o.— H^e^X 7xM7-t (Pseudomonas aeruginosa) (D^Uir 

#•^4 \zmmtsnz>t&mmm\zp c Rm^-i T-*j**r. n»>i 1 t?#&dna i 

OOng, =&^^-TV— 2 0 0 pmo 1 , dNTPMl 0 u K MJ&MWf&l 0 
At K Amp 1 i TaqDNA^U^^-if (A'-^>x;l/^-M) 2. 5U£?g*n 
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>tfRJ&* 43J:^7 2*C> 35MB©#RRJ&ft3 0U--T^;W»D5BUTPCR*ffo 
tt. -tOfefk* S 8 0 0 b p©7 7^> h^Jd^tlfc. Jl© 

5 3V— 1* (Pseudomonas aeruginosa) O^U-fen— i?©7SyBB^JiJtlftb 

imnm 3 ] ^ u -t n -;i/^^-^m^^s© ^ n - - > ^ 

i -eitft b fe^DN Am 2 m g 0fMK#*"r$mb8k o . 7 % t 

— bfeo ^ 2 lf#fc P C RSft&y D-^i t E C L d i 

rect nucleic acid labelling and detec 
tion system (77^>f A/W^IMX^ftSD SrfflV^ ttHt»#S 

15 — «tfir?©»fM*&X^ U-n>^bfc. ^Utn-Mt-^ie^ 
S*^tTDNA»fM*ttKpn I Gfc#ftftKtt) tNot I (m#«rlK«) K£t)-S0$r 
$nfe^J6. 5 k b(DglfitibT^tB$nfeo 
&V>T£©DNA^Jt£MagExtractor-PCR&gel clean up-3rv b (MftffiMW 

20 5 Mg®PUCBM21 (^-'J>^-T>/WAa) S^C<Kpn I tNo t I 

bfc„ MDNA$r)t£L igation High^yh K 

Tl 6*C, lNfF^SiiS^ii-ii^Ufe^ l^x'Jb73U~JMl 0 9©3>tf-^> 

h-t;v sj&smg&bfc. mni$mm*i o o ^g/mi ©T>tf->y > 

25 &^tfLB*35i&ififcSMijb, 3 7t;, J|ft«^|bT^RtetSlflc*5l»bfc. 

pCGKlfc^n-->^sn&^ytn ifjte^coMSBB^I «pU 
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^-AX&SD &££ABI PRISM310 Genetic Analyzer (A°-^>x;]/V>HM) fc<fc 

^n— i£<Z>:$H^Ste5 5 1 4 2TfeD, -fe^D^X XXH- JCM2471 ^ 
(Cellulomonas sp. JCM2471) frZmmzntiWmvS D S -P AGE^tf^D^ 

mum 5 ] -fen— )VKffliu^.<DT&j& 

GenBank^-^^-Xtc^^tiTV^Xv-xU t7 • 3U- (E. coli) Ei3*^ 

7-f7-SMUc tfclv'x'Jk7-3U- (E. coli) K12i©WDN 

u©WDNA 1 0 0 n g, T-2 0 0 pmo 1 , 2mM dNTPig 

-a-tJl Oai K RJK««»t"l 0/i K Amp 1 i TaqDNA#U^7-if 3r 
>x;i/T-M) 2. 5U^fnbl0 0w 1 tbfc. £n : £9 4^ 3#M<E>^14M 
9 8t\ 3 0W«^ 6 8*0, 3»7^- U >^+#SJ5j&£ 4 1 
^^JHOlt, ^v^SIC, 3 OWtf^ttJ^ 6 8^, 3^FI©7--'J 

>^+#*«s> 7 2t, i o^i<D#SRj^^i-y--r^;vbTPCR<£ffofeo 2: 

cO^g^Jjt^^lWIC^Il. 5kb©PCR^Srmf#bfco 
£(DPCRH#j£MagExtractor-PCR&gel clean up-3^y h£ffi^T> 

\z%m^ntz.mm\z.^y)mm:^r^ ^jo. 2jigopcRiii:Wi$sma 1 

T^JfrbfcO. 5/ig©pUC19i§Ligat ion H i g h^y b \ZX 1 
6^, lBf^^^-Br^bfe^ Xv'xUhTnU-JMl 0 9 (E. coli JM109) 

<Dny\±y-> b-&)i&mnm.&vtio mmmmm^i o o ^g/mi ©7>tf^u>£ 
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^OLB^JgSUcMJU 3 7t, m*l/TfI»S:li#Ufe, 

d<OpUCGK*ft9IS#*B s t EH Ol€#*&SMS) T?«J»rU Blunt i n g 
H i gh/W^ b &ffl^T«tftVi«99»K:E«6an&^0T«J»r* 
5 »*¥*^3bfc. — p U CK 4 (TT^tAA^WlVXtti) £H i n c 

MagExtractor-PCRftgel clean up-^y h&^V^TSISllHlJRUfc. CtfWtrJt 
^Ligation H i gh^7 MCT 1 6t), mFIS^tl^bm Xy 
iUk73U-JM109 (E. coli JM109) ©n >tf-^> ht;VSflfeILfc, 
10 0 0 Mg/ml ©T^tfi'U 5 0 p. g/m 1 (D*:*-^^**^ 

^^-SpUCGKmt^bfc. 
Il:C®pUCGKm^»iiEcoRI OlS#*e««) fcSa 1 I GltJ¥*&* 

15 >Wte»^&^tftWfr&#HtSL MagExtractor-PCR&gel clean up-3ry h£fflV>T 
»®|IIJRb&. — ^itaafigtt^XS FpCHO 2 (pSCIO l^^X^ 
<D^3|f# ; S.Mat suyama J. Mol. Biol. , 175, 331 (1984) ) tiEcoRI (MWW 

mm) tsaii amtismw ■vwmv^^^u-jv^-r—^M^^^^^ 

>Wtt*eT£"&*ytW)¥£L i g a t i on Hi gh + 7 hfctl 6"C, immK 
20 JS3-fr5g*Sbfc&, l^x'J fcT • 3 U-K- 12t (E. coli K-12) &Z?-> • A° 
;HJ— (Bio-Rad1±SD £JB h n^W— ; ^ 3 Ollfeilfc. 

T • n U-©*^fcfi£ofc. J^M^m#:«l 0 0 Mg/ml ©T>tT3^U 5 0 i± g 
/ml©*^V-f-»*&"&tTLB*^i!&ttlfcSfe^b, 3 Or, WSibTflfe 
25 Jftfle*lS[#bfc. 

E<0Jg»|g|fe#*5 0 At g/m 1 ©#^<^>£^tTLB^#:ig:I& (5m 1 tfcj* 
*/2 0mlttlttP) tofcfflU 3 7*C^T2 4B#r^iS<i:5^*bfeo £<E>fg*$t£ 
M^fe^^^->>^tfLB^^mJcm^<^^^4|lISi3gbfe, Z.(Dm 
m%t&mmhtc.±m'gti&7kT^%RVtc.&. 5 0 m g/m l ©*^-7-f -»£r£t?L B 
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^^>itt®3n--^lbxe/x'Jk7 • a'J-KMlt (E. coli KM1) £ 

bfco 

i©X'>xUt70U-KMltt (E. coli KM1) ^5 0/ig/mlO*t^ 
5 -y>^tihVy^v^^U7, (5ml»/2 OmlfiWS; 1. 2%^U^^ 
b>, 2. 4%^X^X, 0. 5%^U-feD-;K 0. 2 3 l%'J>il*U^A, 
1. 2 5 4%U>12^jU^) fcfitmU 3 7^T2 4B#Fpflig£5i§*b;fc^ 1 

m i ommmfr %m>bftffi\z& Dm#£mJKu lmiosomMu U ^AiH 

flffc P H7. SUMbfco ^»I^»ll:.J:DI#Wt, 
10 #8tcD^cDJim£fflipm£bT^yizn-^ 

IMMM 6 ] ^U-fen-;p^- -tf^I^^-pCGKi 2©$§H 
pCGKUMWiNcoI £NotIT«rU 1 %T#n- 

xyjU^ifcj: D £f U -fen-;i^^— ifate^S^trffi 2 k b ©dn AHfM** 
15 ^llfc. #V^£©DNAJWt£MagExtractor-PCR&gel clean up-=*^y h£JEV> 

g©pSE3 8 0 (-f >tf b n£* >ft§S) SRU<Nc oltNot I Ti2JBJrU A* 

MDNAifrJtSrL i g a t i on Hi gh^ HCT 1 6*C, 1 Btltg&Jft^-Mjfg 
20 bfc^, I$/i'Jt7'3'J-JM10 9tS|c (E. coli JM109) <DU >tf5=-> h^JV 

cmftwmm) ^MKibfco ^Ktem#«i o o n s /m 1 ©7>tfvu 

tSLBmX&i&lzmsV, 3 **£#SlbT^Ktei0i#£flM&b;fc. te&Z.<om. 
I^^HipCGKl 2t#«U&. 
^TpCGKl 2 fci D f »feij|Sn&X5/x 'J k 7 • 3 U - J M 1 0 9* (E. 
25 coli JM109) £1 0 0jLtg/ml(DT>k o '>'J>^t?LB^i§% (5 ml/ 30 
mlKIM?tfc&*) fc«»U 3 7 < CT«igt5^*bfeo ^7t, 
te<fct)Si#&IIIJKU MagExtractor-Plasmid-^Fy h 0fc#*&8ffiD ^^TpCG 
Kl 2Mlfc. 5ml <DWfc&Qffi2 0 jug <£>*f§£ plasmid 
IC^pCGKl 2£0. 0 5/igA 1 »&fcfflSEU HJStfiJ 5 TBtWb&^U 
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•fen— )V*j — • tf^tat^-e^SXv-xUfcT • 3U-KMltfc (E.coliKMl) 
Abfc.JBStJEiJMmi 0 0/ig/ml©7>tf->U>£5 0 ai g/m 1 ©*^-f 

XI 0 6 cfu/Aig-DNAT25ofeo 

^M^m#t?$.^)X>-a: U k7 • 3 U -KM 1 (p C GK 1 2 ) ft (E. col i 

kmi (dcgki2) ) uniLffiikmA mmmm^mtm &i/t8im*mfe>*- (m& 

10 - 1 8 9 9 2 <hbT¥JGfcl 4 (2 0 0 2) ^9^3 BK^Wfcbfc. 

H»J6T?#e,nfe^K^^^ 1 00/i g/m 1 ©7>tf->U 5 0 m g/ 
ml©*^-f 5/>^trLB«S6 (5ml tt3i»/2 0ml TOW) fclfi^I 

mo 3 ox^-v-mntzmm&mmmnmtvtco z.<Dmmm&i o o ^ g/m 1 

15 ©T^tTv-U ><h 5 0 fig/ml©*tV-l'v'>^tJlL©hl/7^ v?7U7> 
(l*^D2 50ml tfci2^/2 L§Sn77^3) 1 %Ifb3 7t)CT2 0^ 

D^J6. 8U/m 1 T&ofco 

^©^?R<fc0»^«fc«fc0llfl5:*IiIJR^ 5 0mMU>i*U7Aim pH 

20 7. 5fc»#&as»U ^l^^l^fc.fcOEte&iftifcbfc. #cv>T?»flcfflafc$i£fc: 

0. lMfcfcScfcdNaC 1 »USiC5%^'Jlfl/W 5 >zk?§S££2m 0 . 

<k9HJiRb*:ft5 0mMU>t*>J9Aift> pH7. 5KTS»#b&. 3Efc-fe 
25 77T-^XG-2 5 (77ytA/H WX>Xttffi ^I/M^i D flfc&bfc 
ft, HI Trap Q HP (T^S^A/X^rfrlMX^ItilD *7AIC77°7'f 
U 0. 2M NaClfiJfetUci, 0. 2M~0. 6M 
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mMU>»AU^Afifft, PH7. 5Tl«ftbfcHiTr ap Phenyl 
FF (7-?^tAAMWX>xa© ^Af'T^eMU ra«ff»tT?^bfc 

»*Kffl£b&. ±ffi»84l§*&ig9K:*bfe. 

£>J£iSft«,FL^-4 1. 2U/mg-^>/^-ei5ot mSH^S«##^J 1 tt^il 
fc«EiFbfc. SDS-PAGE<fcO«I^S'n5^^r:y h<D^*ttj|S5 5, 0 0 
10 OTfetK TSK-G3 0 0 0 SW 6mm, g$ 3 0 cm, IV-iS) 

*f)vmmz.&%^'f>( ymm(D^=f-m\m 1 76, oo oTSofc." 

±IB^k:«t D#5tifc^U -fen-;i/^^— if «TfB#tt&WbT^fe 0 
tnjtn-ji + ATP « — ► ^u-fen— ;w-3— U>S£ + adp 

15 (2) flfflpH:R$pHtffiMtttO||^l^bfc. 
SipH«#9lO. OT&^fc. 

(3) f^ffliftft : RlSiaaPt^S14i:©M«*H2tC^bfc. 
MiISS:^5 0 < C (2 0mMHEPESim pH7. 9, 5#SJfr> 

(4) pHM :pH3£5£'l4£0 3fc:^b&o 

20 me. o~io. o (25tT2o mm'&*> 9 o %&±<D&wfe&&7*'rmm ) "c 

(5) «f:«tt§14ICSlL 

^J4 5*C^T(5 OmMU>i*'J^Ifl0t,pH7. 5T?1 5MItfe9 0% 

25 (6) ^:#Sl5 5, 0 0 0 (SDS-PAGE), 151 7 6, 0 0 0 WMtil) 
(7) Kml:|f|6. 9X10" e M (^<Jtn-;W, 151. 11X10" 4 M (AT 
P) 
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(Lineweaver-Burk equation) J: DKmiit^r^tUbfeo 

(8) JtiStt : &J4 1. 2U/mg 

(9) MJ#ftitt:5 0mM 'J>i*'J^I«, pH7. 5T100mg 
5 /L M I T^#$tm©ISft^^0 5M6 l^lfc. 8H4M5£te> 

SiJ^lTffofeo 

4t:x lMWfiarmtaai o o%, 2 5 1 9 2 %o«tti# 

it^^Offi^M^U-fe:n--;i/^-if«it-^X • (Thermus 

VtcffiMMcDfoN-*?-)],^ V^T'/uy (N-Methylisothiazolone> BS-^MIT) t. 
^^PW^—frVVT (Imidazolidinylurea, I ZU) ttny5/a^7^7, 
"tv* ^frcfcDIiAU 7 p n/7»J>15 0 (ProClin 150) t^n^'J>3 0 0 
(ProClin 300) f^>^7^ H U ^f^t^>fti DliXbfeo 
15 ^0j(D^Uirn-;V^r^ — if&2 5*C> lWStfe 9 0 %Sk±<Dm&m?m 

^TzitmmtVxm7 7X • 7 7-;U (I flavus) £<©3&&5£ttifctfc& 
07[l*l/:„ 1j-Y^-7 7-/U (T. flavus) E&^U -fen— ;Mr^- If*** 

25 £fr*I&^U -fen— ;Mr?-— if £3- F-r&«fe«WI§t£*u slfe^mmA.^^ 
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l fB«©^U -fen-;v^— tf 
5 3. B&JKatotfN-jWW V^7Vu> (N-Methylisothiazolone) 

fflfc&g l 2 fcHB*©^U -fen-;Wr^— - If 
4. JKTF© (a) (b) ©^>^^RT»sa*^l8B«©^U-fen-;^ 

if„ 

(a) sa^m • @a^i#-^ i ^tEm^ n^r s y m@a^e>/^^>^> a* ^ m (b) 75 
10 ym@a^j (a) ic&wr, it)L<s»75yi^fc em t bb<«#in^n 

6. UTF© (O (d) ©DNA^6&5^Utn-m- if*3— F*T 
15 S«t^?. 

(c) E^«Sa^J#-^2^aa«feSn*«a£iB^&»:SDNA (d) ±IB (c) © 

^SBB^J^^ViT, 1 *> b < «tt»©««*«#tn, Xik&f£\ZW&znT& V . fro, 

^ U -fe o if ^tt^WT £ * > /I $ 9 £ a - H b T D N A 

7. Mf&Bl. 2*fc»3fS«o^U'fen--;V^-if&a-H*r*aie : f : &'&W 
20 -t%i8mX19?—o 

s . Hf^s 7 BB«©«Mft^^^^-T«^ja&^»tembfcmRteift*. 

9. »^8IB«<3D»«|glj|#:*««b, ^iJtn-Jl/^t- if££fifc£it, 
U -fe p-;Wr^- if £«8rr * - £ &fflki2'rz>#V -fe n-;mr^— if ofiafi^o 
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SEQUENCE LISTING 
<110> Toyo Boseki Kabushiki Kaisya 

<130> 030034PC1 
<160> 6 

<170> Patentln version 2. 1 



<210> 1 
<211> 505 
<212> PRT 

<213> Cellulomonas sp. JCM2471 
<400> 1 



Met Ala Asp Tyr Val Leu Ala He Asp Gin Gly Thr Thr Ser Ser Arg 

15 10 15 

Ala lie Val Phe Asn His Ser Gly Glu lie Tyr Ser Thr Gly Gin Leu 

20 25 30 

Glu His Asp Gin He Phe Pro Arg Ala Gly Trp Val Glu His Asn Pro 

35 40 45 

Glu Gin He Trp Asn Asn Val Arg Glu Val Val Gly Leu Ala Leu Thr 

50 55 60 

Arg Gly Asn Leu Thr His Glu Asp He Ala Ala Val Gly lie Thr Asn 
65 70 75 80 

Gin Arg Glu Thr Ala Val Val Trp Asp Lys Thr Thr Gly Lys Pro Val 

85 90 95 

Tyr Asn Ala He Val Trp Gin Asp Thr Arg Thr Gin Lys He Val Asp 

100 105 110 

Glu Leu Gly Gly Asp Glu Gly Ala Glu Lys Tyr Lys Ser He Val Gly 
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115 120 125 

Leu Pro Leu Ala Thr Tyr Phe Ser Gly Pro Lys lie Lys Trp He Leu 

130 135 140 

Asp Asn Val Glu Gly Ala Arg Glu Lys Ala Glu Lys Gly Asp Leu Leu 
145 150 155 160 

Phe Gly Asn Thr Asp Thr Trp Val Leu Trp Asn Met Thr Gly Gly Thr 

165 170 175 

Glu Gly Gly Val His Val Thr Asp Val Thr Asn Ala Ser Arg Thr Met 

180 185 190 

Leu Met Asp Leu Asp Thr Leu Ser Trp Arg Glu Asp He Ala Ala Asp 

195 200 205 

Met Gly lie Pro Leu Ser Met Leu Pro Asp He Arg Ser Ser Ser Glu 

210 215 220 

Val Tyr Gly His Gly Arg Pro Arg Gly Leu Val Pro Gly Val Pro He 
225 230 235 240 

Ala Gly lie Leu Gly Asp Gin Gin Ala Ala Thr Phe Gly Gin Ala Cys 

245 250 255 

Phe Glu Val Gly Gin Ala Lys Asn Thr Tyr Gly Thr Gly Asn Phe Leu 

260 265 270 

Leu Leu Asn Thr Gly Thr Glu Lys Val Met Ser Lys Asn Gly Leu Leu 

275 280 285 

Thr Thr Val Cys Tyr Lys lie Gly Asp Ala Pro Ala Val Tyr Ala Leu 

290 295 300 

Glu Gly Ser He Ala Val Thr Gly Ser Leu Val Gin Trp Leu Arg Asp 
305 310 315 320 

Asn Leu Gly Met Phe Glu Asp Ala Pro Asp Val Glu Trp Leu Ala Gly 

325 330 335 

Lys Val Gin Asp Asn Gly Gly Ala Tyr Phe Val Pro Ala Phe Ser Gly 
340 345 350 
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Leu Phe Ala Pro Tyr Trp Arg Pro Asp Ala Arg Gly Ala Leu Val Gly 

355 360 365 

Leu Thr Arg Tyr Val Asn Arg Asn His He Ala Arg Ala Ala Leu Glu 

370 375 380 

Ala Thr Ala Phe Gin Ser Arg Glu Val Val Asp Ala Met Asn Ala Asp 
385 390 395 400 

Ser Gly Val Asp Leu Thr Glu Leu Arg Val Asp Gly Gly Met Val Ala 

405 410 415 

Asn Glu Leu Leu Met Gin Phe Gin Ala Asp Gin Leu Gly Val Asp Val 

420 425 430 

Val Arg Pro Lys Val Ala Glu Thr Thr Ala Leu Gly Ala Ala Tyr Ala 

435 440 445 

Ala Gly He Ala Val Gly Phe Trp Lys Gly Glu Gin Asp Val He Asp 

450 455 460 

Asn Trp Ala Glu Asp Lys Arg Trp Ser Pro Ser Met Glu Ser Gly Glu 
465 470 475 480 

Arg Glu Arg Leu Tyr Arg Asn Trp Lys Lys Ala Val Thr Lys Thr Met 

485 490 495 

Glu Trp Val Asp Glu Asp Val Glu Gin 
500 505 



<210> 2 
<211> 1515 
<212> DNA 

<213> Cellulomonas sp. JCM2471 
<400> 2 

atg gcc gac tac gtt etc gec ate gac cag ggg acc acg age tec egg 
Met Ala Asp Tyr Val Leu Ala lie Asp Gin Gly Thr Thr Ser Ser Arg 
15 10 15 



WO 2004/024923 




CT/JP2003/011411 



4/8 



gcc ate gtc ttc aac cac tec ggg gag ate tac tec acc ggg cag etc 
Ala He Val Phe Asn His Ser Gly Glu He Tyr Ser Thr Gly Gin Leu 

20 25 30 

gag cac gac cag ate ttc ccg cgc gcg ggc tgg gtc gag cac aac ccc 
Glu His Asp Gin He Phe Pro Arg Ala Gly Trp Val Glu His Asn Pro 

35 40 45 

gag cag ate tgg aac aac gtg cgc gag gtc gtc ggt etc gcc etc acc 
Glu Gin He Trp Asn Asn Val Arg Glu Val Val Gly Leu Ala Leu Thr 

50 55 60 

cga ggc aac etc acg cac gag gac ate gcg gcc gtc ggc ate acg aac 
Arg Gly Asn Leu Thr His Glu Asp He Ala Ala Val Gly He Thr Asn 
65 70 75 80 

cag cgc gag acg gcc gtc gtc tgg gac aag acc acg ggc aag ccc gtc 
Gin Arg Glu Thr Ala Val Val Trp Asp Lys Thr Thr Gly Lys Pro Val 

85 90 95 

tac aac gcc ate gtc tgg cag gac acg cgc acc cag aag ate gtc gac 
Tyr Asn Ala He Val Trp Gin Asp Thr Arg Thr Gin Lys He Val Asp 

100 105 110 

gag etc ggc ggc gac gag ggc gcc gag aag tac aag teg ate gtc ggc 
Glu Leu Gly Gly Asp Glu Gly Ala Glu Lys Tyr Lys Ser He Val Gly 

115 120 125 

ctg ccg etc gcc acc tac ttc tec ggc ccg aag ate aag tgg ate etc 
Leu Pro Leu Ala Thr Tyr Phe Ser Gly Pro Lys He Lys Trp He Leu 

130 135 140 

gac aac gtc gag ggt gcg cgc gag aag gcc gag aag ggc gac ctg ctg 
Asp Asn Val Glu Gly Ala Arg Glu Lys Ala Glu Lys Gly Asp Leu Leu 
145 150 155 160 

ttc ggc aac acc gac acg tgg gtg ctg tgg aac atg acg ggc ggc acc 
Phe Gly Asn Thr Asp Thr Trp Val Leu Trp Asn Met Thr Gly Gly Thr 
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165 • 170 175 

gag ggc ggc gtg cac gtc acc gac gtg acc aac gcg teg cgc acg atg 576 
Glu Gly Gly Val His Val Thr Asp Val Thr Asn Ala Ser Arg Thr Met 

180 185 190 

etc atg gac etc gac acg etc tec tgg cgc gag gac ate gee gee gac 624 
Leu Met Asp Leu Asp Thr Leu Ser Trp Arg Glu Asp He Ala Ala Asp 

195 200 205 

atg ggc ate ccg ctg teg atg etc ccc gac ate egg teg teg tec gag 672 
Met Gly He Pro Leu Ser Met Leu Pro Asp He Arg Ser Ser Ser Glu 

210 215 220 

gtc tac ggc cac ggg cgc ccg cgc ggc etc gtc ccc ggc gtc ccg ate 720 
Val Tyr Gly His Gly Arg Pro Arg Gly Leu Val Pro Gly Val Pro He 
225 230 235 240 

gee ggc ate etc ggc gac cag cag gca gee acg ttc ggc cag gcg tgc 768 
Ala Gly He Leu Gly Asp Gin Gin Ala Ala Thr Phe Gly Gin Ala Cys 

245 250 255 

ttc gag gtc ggc cag gee aag aac acc tac ggc acc ggc aac ttc ctg 816 
Phe Glu Val Gly Gin Ala Lys Asn Thr Tyr Gly Thr Gly Asn Phe Leu 

260 265 270 

ctg etc aac acg ggc acg gag aag gtc atg age aag aac ggc ctg etc 864 
Leu Leu Asn Thr Gly Thr Glu Lys Val Met Ser Lys Asn Gly Leu Leu 

275 280 285 

acg acg gtc tgc tac aag ate ggc gac gcg ccc gcg gtg tac gcg etc 912 
Thr Thr Val Cys Tyr Lys lie Gly Asp Ala Pro Ala Val Tyr Ala Leu 

290 295 300 

gag ggc teg ate gee gtg acc ggc teg etc gtg cag tgg ctg cgc gac 960 
Glu Gly Ser He Ala Val Thr Gly Ser Leu Val Gin Trp Leu Arg Asp 
305 310 315 320 

aac ctg ggc atg ttc gag gac gcg ccc gac gtc gag tgg etc gcg ggc 1008 
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Asn Leu Gly Met Phe Glu Asp Ala Pro Asp Val Glu Trp Leu Ala Gly 

325 330 335 

aag gtc cag gac aac ggc ggc gcc tac ttc gtg ccg gcg ttc tec ggc 1056 
Lys Val Gin Asp Asn Gly Gly Ala Tyr Phe Val Pro Ala Phe Ser Gly 

340 345 350 

ctg ttc gcg ccc tac tgg egg ccc gac gcg cgc ggc gcg etc gtc ggc 1104 
Leu Phe Ala Pro Tyr Trp Arg Pro Asp Ala Arg Gly Ala Leu Val Gly 

355 360 365 

etc acg egg tac gtc aac cgc aac cac ate gcg cgc gcc gcg etc gag 1152 
Leu Thr Arg Tyr Val Asn Arg Asn His He Ala Arg Ala Ala Leu Glu 

370 375 380 

gcg acg gcg ttc cag age cgc gag gtc gtc gac gcg atg aac gcc gac 1200 
Ala Thr Ala Phe Gin Ser Arg Glu Val Val Asp Ala Met Asn Ala Asp 
385 390 395 400 

teg ggc gtc gac etc ace gag ctg cgc gtc gac ggc ggc atg gtc gcc 1248 
Ser Gly Val Asp Leu Thr Glu Leu Arg Val Asp Gly Gly Met Val Ala 

405 410 415 

aac gag etc etc atg cag ttc cag gcc gac cag etc ggc gtc gac gtc 1296 
Asn Glu Leu Leu Met Gin Phe Gin Ala Asp Gin Leu Gly Val Asp Val 

420 425 430 

gtg egg ccc aag gtc gcc gag acg acg gcg etc ggt gcc gcg tac gcc 1344 
Val Arg Pro Lys Val Ala Glu Thr Thr Ala Leu Gly Ala Ala Tyr Ala 

435 440 445 

gcg ggc ate gcc gtc ggc ttc tgg aag ggc gag cag gac gtc ate gac 1392 
Ala Gly He Ala Val Gly Phe Trp Lys Gly Glu Gin Asp Val He Asp 

450 455 460 

aac tgg gcc gag gac aag cgc tgg age ccg teg atg gag tec ggc gag 1440 
Asn Trp Ala Glu Asp Lys Arg Trp Ser Pro Ser Met Glu Ser Gly Glu 
465 470 475 480 
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cgc gag egg ctg tac cgc aac tgg aag aag gec gtg acg aag acg atg 1488 
Arg Glu Arg Leu Tyr Arg Asn Trp Lys Lys Ala Yal Thr Lys Thr'Met 

485 490 495 

gag tgg gtc gac gag gac gtg gag cag 1515 
Glu Trp Val Asp Glu Asp Val Glu Gin 
500 505 

<210> 3 
<211> 23 
<212> DNA 

<213> synthetic DNA 
<400> 3 

tacgtsctsg csatcgacca ggg 23 

<210> 4 
<211> 27 
<212> DNA 

<213> synthetic DNA 
<400> 4 

ttcttgtgsa tgccstgscc sacgaag 27 

<210> 5 
<211> 23 
<212> DNA 

<213> synthetic DNA 
<400> 5 

atatcgttgc gctcgaccag ggc 23 
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<211> 23 
<212> DNA 

<213> synthetic DNA 
<400> 6 

tcgtgttctt cccacgccat cgc 23 
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